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(54) MANUFACTURE OF TRAY FOR IC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin molded tray for IC not 
requiring a heating process, free from a deformation such as a warp by 
molding a tray by an injection compression molding method by which a 
resin injected into a molding die in a half-open die is compressed by a 
mold closing operation. 

SOLUTION: A tray for IC has an IC storage part 11, and at the same time, 
a thin wall microprotrusion 12 for fixing the position of IC is provided 
around the storage part 1 1 . In addition, a hole 1 3 for efficiently heat- 
drying a sealing material in an IC sealing step, is provided on the bottom 
face of the storage part 1 1 . In this case, the tray for IC is molded by an 
injection compression molding method for compressing a resin injected 
into a half-open molding die by a die closing operation. This injection 
compression molding method includes a mold stamping method for 
injection a molten resin into the molding die of a press molding machine 
and pressing it there and other molding methods, for example. Thus it is 
possible to reduce an injection pressure because the cavity thickness at 
the time of injection is large, and make the internal pressure of a finished 
product uniform because the entire face of a cavity is compressed by the 
force of a press. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the tray for IC which is the manufacture method of the tray for IC used at the 
time of the manufacture inspection containing the stoving process and inspection process of semiconductor integrated 
circuit equipment (it is hereafter described as "IC"), or conveyance, and is characterized by fabricating the resin 
injected in the mold in the state of mold half-opening by the injection-compression-molding method compressed by 

[Claim 2] It is the manufacture method of the tray for IC used at the time of the manufacture inspection containing the 
stoving process and inspection process of IC, or conveyance. Filling up a resin with a mold half-opening state in a 
mold using at least one hot runner which has the gate in which compulsive opening and closing are possible at the time 
of fabrication The manufacture method of the tray for IC characterized by fabricating by the injection-compression- 
molding method which compresses a mold cavity to a setting position and discharges some resins in a mold cavity out 
of a mold cavity through the aforementioned gate. 

[Claim 3] It is the manufacture method of the tray for IC used at the time of the manufacture inspection containing the 
stoving process and inspection process of IC, or conveyance. After compressing a resin by ******** to the 1st mold- 
clamp state, injecting a resin in a mold in the state of mold half-opening. The manufacture method of the tray for IC 
characterized by fabricating by the injection compression blow molding method which presses pressurization gas fit 
into a resin while making a mold into a **** state momentarily, and compresses a resin by ******** ^ 2nd mold- 
clamp state inmiediately. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention contains two or more ICs, and relates to the 
manufacture methods of the tray for resin mold-goods IC without deformation, such as a "surface sink" and 
"curvature", especially about the tray for IC used at the time of the manufacture inspection containing a stoving process 
or an inspection process, or conveyance. 

[0002] 

[Description of the Prior Art] Since the tray for IC needs conductivity in order to prevent destruction by static 
electricity of IC which is a receipt object, it is fabricated by the injection-molding method using the conductive 
thermoplastics constituent which generally mixed electric conduction material, such as a carbon fiber and carbon black, 
so much. 

[0003] Moreover, in recent years, in case stoving of sealing agents, such as an epoxy resin in the closure process of IC, 
is performed, the tray for IC comes to be used, and thermal resistance came to be required also of the tray for IC. For 
this reason, the tray for IC is fabricated in many cases using the constituent which mixed electric conduction material 
to heat-resistant high resins, such as PPE (polyphenylene ether). 

[0004] This tray for IC has a configuration as generally shown in drawing. 1 . Among drawing, 1 1 are the stowage 
which contains IC, in order to contain IC certainly to a stowage 11, the light-gage very small salient 12 for IC position 
fixation is formed around a stowage 1 1, the hole 13 for performing efficiently stoving, such as a sealing agent in the 
closure process of IC, is established in the base of a stowage 1 1 , and a precise and complicated configuration is 
required. 

[0005] For this reason, in fabrication of the tray for IC, the injection-molding method of the pin-gate formula hot 

runner of a multipoint (for example, about 6-10 points) is adopted conventionally. 

[0006] 

[Problem(s) to be Solved by the Invention] However, deformation of "curvature" etc. occurred on the conventional tray 
for IC fabricated using the injection-molding method of the above-mentioned multipoint pin-gate formula hot runner, 
and there was a problem [ deformation / this ] that the heating process (prebaking) of an amendment sake was 
compulsorily indispensable in it, before product shipment, this" — the fluid lowness of the conductive thermoplastics 
constituent with which it curved and deformation of "etc. mixed electric conduction material, such as a lot of [ as 
mentioned above ] carbon fibers and carbon black, — There are many places based on the complicated configuration 
required of the tray for IC. according to namely, these factors Since it is certainly filled up with a resin up to light-gage 
very small saUent 12 portion for IC position fixation, a great injection pressure is needed, and when an excessive 
pressure differential arises in the resin gate section and a product end, it generates. 

[0007] this invention was made in view of such a conventional trouble, does not have deformation of "curvature" etc., 
and aims at offer of the tray for resin mold-goods IC which does not need the aforementioned heating process 
(prebaking). 
[0008] 

[Means for Solving the Problem] The composition of this invention accomplished that the above-mentioned purpose 
should be attained is as follows. 

[0009] this invention is invention about the manufacture method of the tray for IC used at the time of the manufacture 
inspection containing the stoving process and inspection process of IC, or conveyance, namely, the first of this 
invention It is what is characterized by fabricating the resin injected in the mold in the state of mold half-opening by 
the injection-compression-molding method compressed by ♦***♦***. the second of this invention Filling up a resin 
with a mold half-opening state in a mold using at least one hot runner which has the gate in which compulsive opening 
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and closing are possible at the time of fabrication It is what is characterized by fabricating by the injection- 
compression-molding method which compresses a mold cavity to a setting position and discharges some resins in a 
mold cavity out of a mold cavity through the aforementioned gate. After compressing a resin by ******** to the 1st 
mold-clamp state, the third of this invention injecting a resin in a mold in the state of mold half-opening, While making 
a mold into a **** state momentarily, pressurization gas is pressed fit into a resin, and it is characterized by fabricating 
by the injection compression blow molding method which compresses a resin by ******** to the 2nd mold-clamp 
state immediately. 
[0010] 

[Embodiments of the Invention] the injection-compression-molding method which says this invention - the metal 
mold of a press-forming machine — the metal mold which bound tight by the low mold-clamp force rather than an 
injection pressure in the mould stamping method and injection molding which press during [ after pouring in a melting 
resin inside ] pouring - the method of enlarging the back mold-clamp force which injected tiie resin inside and was 
made to **** metal mold to it, and compressing it, and the injection press-forming method which carry out the 
synchronousr control of injection operation and press operation of a resin include 

[001 1] these methods — each — metal mold ~ a half-opening state ~ metal mold — in order to spread a resin by 
********, to be the method of compressing to predetermined thickness, to be able to make an injection pressure low 
since the mold cavity thickness at the time of injection is large, and to compress the whole mold cavity surface by the 
press pressure fiirther, injecting a resin inside, the pressure in a product can be equalized Therefore, the curvature 
deformation by the remains distortion after mold release of mold goods is lost, and the heating process needed before 
product shipment can be skipped conventionally, moreover, the mark of the conventional multipoint hot runner system 
- it can reduce - metal mold — simplification of structure, and metal mold - reduction-ization of a manufacturing cost 
is attained 

[0012] the above - metal mold - the compression velocity under **** (the amount of initial die opening before 
compression) in a half-opening state and compression and the grade of a compression pressure can be defined 
according to the fluid grade of a molding material, the thick grade of the mold goods which should be fabricated, etc. 
[0013] The thermoplastics used for general injection molding as a resin used by this invention can be used widely. 
Moreover, fillers and various additives, such as electric conduction material, such as a carbon fiber and carbon black, a 
filler, and a whisker (fibrous filler), can be added to these resins if needed. 

[0014] this invention first, it is based on an injection-compression-molding method which was mentioned above, and in 
case this invention second spreads a resin by the aforementioned type closed operation and compresses it to 
predetermined thickness, it is based on the injection-compression-molding method characterized by returning some 
resins in a mold cavity to the screw of a making machine a mold cavity outside. 

[001 5] In this invention second, the hot runner mold which has oil pressure or the gate structure by pneumatics drive in 
which at least one compulsive opening and closing are possible, for example can be used. 

[0016] As a concrete forming procedure, metal mold arrives at an initial die opening position, and open [ of the gate ] 
is carried out by the injection start signal, for example, 100 - 300% of resin of the product cavity volume after mold- 
clamp compression is injected, and a compression start is carried out in screw setting positions arbitrary in the 
meantime. 

[0017] carrying out a mold clamp, injecting a resin ~ metal mold - it can fabricate without stopping a flow of an inner 
resin, and generating with poor appearance, such as the so-called hesitation mark, can be prevented on the other hand — 
if a mold clamp is performed after the completion of injection of a resin — the between fi-om the completion of 
injection to a mold-clamp start ~ once — metal mold - a flow of an inner resin stops and poor appearance, such as a 
hesitation mark, is produced near the boundary of the resin which touches the inside of metal mold at this time, and the 
resin which does not touch 

[001 8] Moreover, the screw of a making machine is retreated at the rate of predetermined to the setup time or a setting 
position after the setup time fi-om the time of setting mold-clamp position attainment almost simultaneous with a 
compression start, or arbitrary, or a compression start, and the resins which flow backwards through the gate are 
collected. In addition, the cavity for eccrisis may be prepared out of the product of metal mold, and you may discharge 
to this cavity. The flow direction of a resin changes and mold goods without weld are obtained by this resin adverse 
current. 

[0019] fiirthermore, the thing which the gate is shut at the same time it is mold-clamp carried out to a setting position, 
and is compressed to the die opening position at the time of the completion of the last compression - metal mold - the 
resin pressure force distribution in a cavity is equated - making ~ a "surface sink" and" — it curves and deformation of 
"etc. can be prevented 

[0020] When it has two or more gates in which compulsive opening and closing are possible, it is the arbitrary gates 
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and the aforementioned operation is operated to arbitrary timing. 

[0021] While there is no weld and excelling in appearance according to this invention second as mentioned above, 
even if it is the case where the fluid low resin constituent which mixed the fibrous filler etc. is used, the small tray for 
IC of curvature deformation is obtained. 

[0022] this invention third being based on a injection compression blow molding method, retreating an ejector half 
slightly on the occasion of pressing [ of pressurization gas ] fit, and considering as a****** state momentarily — metal 
mold - inner resin pressure - it can lower ~ the high pressure gas like ** ~ not but - ** - pressurization gas can be 
pressed fit into a resin Moreover, since a ****** state is momentarily formed of slight movement of a movable side, 
the pressurization gas pressed fit is altematively pressed fit in a heavy-gage part with few flow resistances, without 
spreading superfluously. 

[0023] As a concrete forming procedure, a resin is compressed by ******** to the 1st mold-clamp state, for example, 
injecting a resin in a mold in the state of mold half-opening. 

[0024] mold-clamp carrying out to the 1st mold-clamp state, injecting a resin ~ explanation of point ** — the same — 
metal mold - it can fabricate without stopping a flow of an inner resin, and generating with poor appearance, such as a 
hesitation mark, can be prevented 

[0025] What is necessary is just to define the grade of compression of the resin in the 1st mold-clamp state according 
to the thickness of the mold goods which should be fabricated, or the grade of compression of the resin in the 2nd 
mold-clamp state mentioned later. 

[0026] Afl:er compressing a resin in the state of the 1st mold clamp, it performs pressing [ of pressurization gas ] fit. As 
pressurization gas, although air, carbon dioxide gas, etc. can also be used, for example, inert gas, such as nitrogen, is 
desirable. 

[0027] On the occasion of pressing [ of this pressurization gas ] fit, a movable side is retreated slightly and it considers 
as a ****** state momentarily. At this time, the movement magnitude of the movable side to a ****** state has the 
desirable movement magnitude made into 1.1 to 1.5 times of the press **** thickness in the 1st mold-clamp state in 
fi-ont of it. the metal mold inserted into the inside of metal mold with the press side section right-angled in the direction 
of a mold clamp here — an inner field is said 

[0028] if the movement magnitude of the above-mentioned movable side is too small - metal mold ~ if an inner resin 
pressure descent is inadequate and quite high-pressure pressurization gas is not used, it will sufficiently be hard coming 
to press pressurization gas fit even in the end heavy-gage part of the press side section 

[0029] after [ moreover, ] the above-mentioned type **** state's needing a momentary thing and considering as a 
****** state — immediately — the 2nd mold-clamp state ~ carrying out — metal mold - an inner resin is compressed 
again Specifically, it is desirable that the holding time of a ****** state is 10 or less seconds. If the holding time of 
****** is too long, pressurization gas will become that a heavy-gage part is overflowed and it is easy to be pressed fit. 
[0030] Although the timing of the supply start of pressurization gas and the shift start to a****** state may be started 
to both ****, make it better [ to precede supply of pressurization gas a little, when ensuring pressing / of pressurization 
gas / fit during short ****** state time / workability ]. Moreover, supply of pressurization gas may be stopped 
simultaneously with the shift to the 2nd mold-clamp state, and gas pressure may be dropped. 
[003 1] The 2nd mold-clamp state is in the state which compresses the resin by the mold clamp again fi-om the 
aforementioned type **** state, and compression of the resin by this 2nd mold-clamp state is performed by 
compressing to the predetermined thickness defined about the mold goods which should fabricate the thickness of the 
press side section, this 2nd mold-clamp state — metal mold — while pressing [ of superfluous pressurization gas ] fit is 
prevented because inner resin pressure increases, the mold repeatability of mold goods improves 
[0032] Compression of the resin in the 2nd mold-clamp state may stop what is performed until it makes thickness of 
the press side section in the 2nd mold-clamp state under into the thickness of the press side section in the 1st mold- 
clamp state in the thickness of the press side section in the 1st mold-clamp state in the range in which it does not result. 
However, if the compression in this 2nd mold-clamp state is too weak, while the mold repeatability of the mold goods 
obtained will fall, it becomes easy to produce a "surface sink" and "curvature." Conversely, if the compression in the 
2nd mold-clamp state is too strong, the pressurization gas pressed fit in the heavy-gage part will be escaped and shut up 
on the outskirts, and it will become easy to produce a blister on a mold-goods fi*ont face. 

[0033] It is desirable to perform compression in the 2nd mold-clamp state in the range fi-om which the thickness of the 
press side section in the 2nd mold-clamp state will be 0.9 to 2.0 times the thickness of the press side section in the 1st 
mold-clamp state. 

[0034] After holding the state till the completion of cooling required after considering as the 2nd mold-clamp state and 

discharging the pressurization gas in a resin after that, metal mold is released and mold goods are taken out. 

[0035] According to this invention third, the tray for IC which a "surface sink" does not produce in a heavy-gage part is 
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obtained as mentioned above by introducing pressurization gas alternatively to the heavy-gage part in a product. 
[0036] Moreover, according to this invention third, even if it is the case where the fluid low resin constituent which 
mixed the fibrous filler etc. is used, the tray for IC which has many with a height [ as shown in drawing 1 / width of 
face of 0.1 -0.5mm for / in product thickness / for example, / IC position fixation to an average of 1.0-2.5mm and the IC 
stowage 1 1 and a height of 0.1 -1.0mm ] light-gage very small heights 12 is obtained, without generating curvature 
deformation. 
[0037] 
[Example] 

The tray for IC as shown in drawingl was fabricated as a [examples 1-3] making machine, using a high heatproof 
denaturation PPE resin (the "xyron X9108" by Asahi Chemical Industry Co., Ltd.) as a resin, using a Komatsu IP 1050 
injection press-forming machine and the diameter of the gate phi 2.0nun two valve-gate hot runner pouring method in 
which compulsive opening and closing are possible as the gate (refer to drawi ng 2 for a gate position). 
[0038] The basic process condition is as follows. 
[0039] (Radiation condition) 

resin temperature: ~ 330-degree-C die-temperature: ~ 80-degree-C injection-speed: - 40 mm/sec 
Injection pressure: 110 kgf/cm2 G [0040] The mold-clamp conditions and forming result in each example are shown in 
Table 1. In addition, the thing of the grade which the "short shot" in a forming result and "pull" understand for a clear 
thing when it observes carefully, x and was made into **, and what is not observed was made into O. Moreover, as 
shown in drawing 7 , the curvature deformation of mold goods measured the amount of curvatures of both ends, and 
made it these sums. 

[0041] The valve-gate hot runner of the [examples 4 and 5] examples 1-3 was made into four diameter phiof the 

gatel.Omm pin-gate hot runners, and it fabricated by the same radiation condition as examples 1-3 (refer to drawing 3 

for a gate position). The mold-clamp conditions and forming result in each example are shown in Table 1 . 

[0042] It fabricated by the gas pressure entry condition shown below on the mold-clamp conditions shown in Table 1 

according to the same radiation condition as examples 1-3 using the same gate system as the [examples 6 and 7] 

examples 1-3 (refer to drawing 4 for a gate position and a gas-injection position). The forming result in each example 

is shown in Table 1. 

[0043] (Gas pressure entry condition) 

Gas-injection time delay: 0.2sec 

Pressing time: 5.0sec 

Holding time: 15sec 

Recovery time: 20sec 

[0044] It fabricated by the same gas pressure entry condition as examples 6 and 7 using the same gate system as the 
[examples 8 and 9] examples 4 and 5 on the mold-clamp conditions shown in Table 1 according to the same radiation 
condition as examples 1-3 (refer to drawing 5 for a gate position and a gas-injection position). The forming result in 
each example is shown in Table 1. 

[0045] The valve-gate hot runner of the [example of comparison (usual injection molding)] examples 1-3 was made 
into eight diameter phiof the gatel .Onmi pin-gate hot runners, and it fabricated in the radiation condition shown below 
(refer to drawing 6 for a gate position). 
[0046] (Radiation condition) 

resin temperature: - 330-degree-C die-temperature: - 130-degree-C injection-speed: - 60 mm/sec 
injection-pressure: - 160 kgf/cm2 G dwelling speed: - 40 mm/sec 

Dwelling pressure: 1 10 kg£^cm2 G [0047] The mold-clamp conditions and forming result in this example of 
comparison are shown in Table 1 . 
[0048] 
[Table 1] 
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[0049] 

[Effect of the Invention] As explained above, even if it is the case where the fluid low resin constituent which mixed 
the fibrous filler etc. by having used the injection-compression-molding method or the injection compression blow 
molding method is used according to the manufacture method of this invention, the tray for IC without deformation, 
such as a "surface sink" and "curvature", is obtained. This does not need the heating process at the time of product 
shipment (prebaking). 
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DRAWINGS 



[Drawing 1] 
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[Drawing_3] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing.5] 
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